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(57) ABSTRACT 

An ink liquid ?xing device used for an ink jet recording 
apparatus for discharging ink liquid onto a recording 
medium arranged on a given feeding path for the formation 
of images on the medium includes a housing, a ?rst aperture 
for inducing air into the housing, a second aperture having 
a width wider than that of the recording medium arranged on 
the feeding path, this second aperture being arranged to face 
the recording surface of the recording medium arranged on 
the feeding path with given gaps formed between them on 
the upstream and downstream sides in the feeding direction 
thereof, a heat emitting source facing the recording surface 
of the recording medium through the second aperture side 
portions arranged around the heat emitting source, with the 
?rst aperture being arranged on one end and the second 
aperture on the other end thereof, and exhaust means for 
inducing the air outside the housing into the housing through 
the ?rst aperture to guide the air to the recording surface of 
the recording medium by way of the heat emitting source 
and second aperture, and to exhaust the air outside the 
housing by forming the air ?ow through the aforesaid gaps 
toward the upstream and downstream sides in the feeding 
direction of the recording medium. Hence the prints on the 
recording medium are ?xed rapidly at lower running costs. 

27 Claims, 5 Drawing Sheets 
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INK LIQUID FIXING DEVICE AND INK JET 
RECORDING APPARATUS PROVIDED WITH 

SUCH INK LIQUID FIXING DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a so-called ink jet record 
ing apparatus that discharges ink liquid from its ori?ces and 
causes it to adhere to a recording medium for the formation 
of images thereon. More particularly, the invention relates to 
an ink liquid ?xing device for accelerating the ?xation of the 
ink liquid that has adhered to a recording medium, and also, 
to an ink jet recording apparatus provided With such ink 
liquid ?xing device. 

2. Related Background Art 
In recent years, there has been developed an ink jet 

recording apparatus that discharges ink (recording liquid) 
from its ori?ces (ink discharge ports) as liquid droplets and 
causes them to adhere to a recording medium (recording 
paper) for the formation of images thereon. This apparatus 
is not only capable of printing at high speeds at loW costs, 
but also, capable of recording (printing) on an ordinary 
paper, besides such an advantage that the apparatus is easily 
made usable for the formation of images in colors. With 
these features and advantages, the future prosperity thereof 
is anticipated more than ever. 

Ink absorption is sloW When recording on an ordinary 
paper as compared to recording on a paper specially treated 
for a good ink absorption. The ink ?xation should be 
accelerated by giving heat to such an ordinary recording 
paper. Particularly When images are recorded in colors, the 
amount of ink to be used is much greater than that of ink to 
be used for a monochromic recording. It is only natural that 
more time is required for the completion of the ?xation. As 
a result, the acceleration of ink ?xation is extremely impor 
tant to make the time required for recording operation 
shorter by giving heat to the recording paper to accelerate 
the ?xation of prints on it. 

In general, therefore, it has been practiced to appropri 
ately select for use either one of a hot plate heating method 
Wherein a recording paper is in contact With a hot plate; a hot 
air heating method Wherein hot air is blasted onto recording 
liquid; and a radiant heat method Wherein a recording paper 
is heated by the application of radiant heat using an infrared 
heater. 

Also, as an ink ?xing apparatus, there is the one in Which 
the hot air heating method and the radiant heat method are 
combined for use as disclosed in US. Pat. No. 5,020,244. 
HoWever, this apparatus is designed to reduce the energy to 
be given to heating elements by circulating most of the hot 
air in the circulating path around the position of such heating 
elements and the feeding path of the recording paper. As a 
result, along the ?xation of ink liquid, the moisture con 
tained in the circulating hot air becomes only higher increas 
ingly. Therefore, deW condensation takes place in the ink 
?xing apparatus after it has been used for a long time. There 
is thus a possibility that electrical components are damaged, 
and that deW droplets fall off to the surface of the paper after 
recording, and stain the recorded images, among other 
disadvantages. 

The hot plate heating method in Which a recording paper 
is in contact With a hot plate may scorch the recording paper 
if the temperature of the hot plate is too high. Therefore, it 
is dif?cult for this method to give heat to the paper rapidly. 
Hence the time required for the ?xation cannot be made 
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2 
shorter. In addition, there is a problem that uneven ?xation 
often ensues because of the unstable contact betWeen the hot 
plate and the recording paper. 

The hot air heating method in Which hot air is blasted onto 
a recording paper requires a measure for the diffusion of 
vapor contained in the hot air in order to prevent deW 
condensation. Also, a large electric poWer is inevitably 
required to obtain a suf?cient accelerating effect of ?xation, 
leading to extremely high costs. 
The radiant heat method using an infrared heater makes it 

dif?cult to appropriately control the quantity of heat gener 
ated by the infrared heater. If the quantity of heat given to 
a recording paper is too large, scorching takes place. If it is 
too small, the ?xation becomes insuf?cient. Also, there is a 
disadvantage that cooling means should be provided for the 
infrared heater itself in order to prevent its overheating. 

SUMMARY OF THE INVENTION 

In consideration of the problems encountered in the 
conventional techniques described above, the present inven 
tion is designed. It is an object of the invention to provide 
an ink liquid ?xing device and an ink jet recording 
apparatus, capable of ?xing ink rapidly at loWer running 
costs Without any fear of scorching to occur on a recording 
paper or any fear of uneven ?xation and deW condensation 
to be generated. 

It is another object of the invention to provide an ink 
liquid ?xing device and an ink jet recording apparatus, 
having heating means arranged therefor to heat a recording 
paper being fed along a given feeding path, such heating 
means comprising: 

a heat generating element arranged to face the recording 
paper; and 

means for generating hot air by causing the atmosphere 
around the heat generating element to How forcibly, and 
then, exhausting forcibly the hot air thus generated 
rapidly. 

It is still another object of the invention to provide an ink 
liquid ?xing device and an ink jet recording apparatus, 
capable of ?xing ink on a recording paper evenly in a short 
period of time by heating the recording paper by use of both 
radiant heat and hot air for the effective utiliZation of energy 
of the heat generating elements to carry out an extremely 
rapid heating of the recording paper, and also, capable of 
preventing the surrounding devices from being contami 
nated due to the formation of any deW condensation by 
rapidly exhausting the hot air blasted onto the recording 
paper. 

It is a further object of the invention to provide an ink 
liquid ?xing device used for an ink jet recording apparatus 
that discharges ink liquid onto a recording medium arranged 
on a given feeding path for the formation of images on such 
recording medium, the ?xing apparatus including the fol 
loWing: 

a housing; 
a ?rst aperture for inducing air into the housing; 
a second aperture having the Width of the aperture Wider 

than that of the recording medium arranged on the 
feeding path, this second aperture being arranged to 
face the recording surface of the recording medium 
arranged on the feeding path With given gaps formed 
betWeen them on the upstream and doWnstream sides, 
respectively, in the feeding direction of the recording 
medium; 

a heat emitting source facing the recording surface of the 
recording medium arranged on the feeding path 
through the second aperture; 
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side portions arranged on the circumference of the heat 
emitting source, With the ?rst aperture being arranged 
on one end thereof, and the second aperture on the other 
end thereof; and 

exhaust means for inducing the air outside the housing 
into the housing through the ?rst aperture to guide the 
air to the recording surface of the recording medium 
arranged on the feeding path by Way of the heat 
emitting source and the second aperture, and exhaust 
ing the air outside the housing by forming the air ?oW 
through the aforesaid gaps toWard the upstream and 
doWnstream sides in the feeding direction of the record 
ing medium. 

It is still a further object of the invention to provide an ink 
jet recording apparatus that records by discharging ink liquid 
onto a recording medium for the formation of images on the 
recording medium arranged on a given feeding path, includ 
ing the folloWing: 

a head holding unit for an ink jet head to discharge ink 
liquid; and 

an ink liquid ?xing device arranged on the doWnstream 
side of the head holding unit in the feeding direction of 
the recording medium, this ink liquid ?xing device 
comprising: 
a housing; 
a ?rst aperture for inducing air into the housing; 
a second aperture having the Width of the aperture 

Wider than that of the recording medium arranged on 
the feeding path, this second aperture being arranged 
to face the recording surface of the recording 
medium arranged on the feeding path With given 
gaps formed betWeen them on the upstream and 
doWnstream sides, respectively, in the feeding direc 
tion of the recording medium; 

a heat emitting source facing the recording surface of 
the recording medium arranged on the feeding path 
through the second aperture; 

side portions arranged on the circumference of the heat 
emitting source, With the ?rst aperture being 
arranged on one end thereof, and the second aperture 
on the other end thereof; and 

exhaust means for inducing the air outside the housing 
into the housing through the ?rst aperture to guide it 
to the recording surface of the recording medium 
arranged on the feeding path by Way of the heat 
emitting source and the second aperture, and 
exhausting it outside the housing by forming the air 
?oW through the aforesaid gaps toWard the upstream 
and doWnstream sides in the feeding direction of the 
recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a partial perspective vieW Which shoWs the 
principal part of an ink jet recording apparatus in accordance 
With an embodiment of the present invention. 

FIG. 2 is a cross-sectional vieW schematically shoWing 
the ?xation accelerating unit of the apparatus represented in 
FIG. 1. 

FIG. 3 is a cross-sectional vieW schematically shoWing 
one example of the variation of the apparatus represented in 
FIG. 2. 

FIG. 4 is a cross-sectional vieW schematically shoWing 
one example of another variation of the apparatus repre 
sented in FIG. 2. 

FIG. 5 is a cross-sectional vieW schematically shoWing 
one example of still another variation of the apparatus 
represented in FIG. 2. 
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4 
FIG. 6 is a cross-sectional vieW partially shoWing the 

?xation acceleration unit of an ink jet recording apparatus in 
accordance With a second embodiment of the present inven 
tion. 

FIG. 7 is a cross-sectional vieW schematically shoWing 
one example of the variation of the apparatus represented in 
FIG. 6. 

FIG. 8 is a cross-sectional vieW schematically shoWing 
the ?xation acceleration unit of an ink jet recording appa 
ratus in accordance With a third embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Hereinafter, With reference to the accompanying 
draWings, the description Will be made of each of the 
embodiments in accordance With the present invention. 
The recording apparatus given beloW is an ink jet type 

recording apparatus (ink jet recording apparatus) that 
executes recording by holding an ink jet recording head on 
a head holding unit to record by discharging ink from ink 
discharge ports of the head onto a recording medium. 
Recording by use of an ink jet recording head of the kind is 
characteriZed in that highly precise color images are obtain 
able at high speeds With lesser noises at loWer running costs. 
Further, as ink discharge energy generating elements, elec 
trothermal transducing elements or electromechanical trans 
ducing elements are usable for this type of recording head. 
Particularly, the one that uses electrothermal transducing 
elements can be fabricated more compactly by the utiliZation 
of the manufacturing processes of semiconductors. 

Here, for the present embodiment, the so-called serial 
type ink jet recording apparatus is exempli?ed for the 
description of the present invention. HoWever, the present 
invention demonstrates its effect most signi?cantly not only 
for this type, but also for an ink jet recording apparatus 
arranged to hold on its head holding unit the so-called full 
line type ink jet head Where many numbers of ink discharge 
ports arranged over the entire Width of a recording paper in 
a direction intersecting the feeding; direction of the record 
ing paper, that is, the direction substantially orthogonal to 
the feeding direction thereof, for example, and also, for an 
apparatus that holds on its head holding unit each of full line 
ink jet heads for use of each of ink, yelloW, magenta, cyan, 
and black inks, arranged in that order in the feeding direction 
of a recording paper. This is possible because of the fact that 
With the full line ink jet head, recording is made in a length 
equivalent to the entire Width of a recording paper just by 
one-time ink discharges from the entire discharge ports, thus 
obtaining a faster recording speed. MeanWhile, hoWever, 
there is a need for the rapid ink ?xation. Further, in the case 
of recording images in full color, the amount of ink adhesion 
becomes greater because discharged ink of each color is 
superposed on the recording paper, necessitating much faster 
ink ?xation after recording is made in colors. 

FIG. 1 is a perspective vieW Which shoWs the principal 
part of an ink jet recording apparatus in accordance With a 
?rst embodiment in a state that a part thereof is cut off. This 
principal part comprises a feeding device 11 that feeds a 
recording paper W1 in the direction indicated by an arroW. 
A along a given feeding path; a recording head unit 13 
serving as recording liquid discharge means, Which enables 
the ink jet head to reciprocate along a guide member 12 
formed by a pair of guiding rods 12a crossing the feeding 
path; and a ?xing acceleration unit 20 serving as heating 
means, Which is arranged betWeen the feeding device 11 and 
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guide member 12. The feeding device 11 is provided With a 
feed roller 11a driven by a motor (not shown) and a pressure 
roller 11b pressed, to the recording paper W1. Also, the 
recording head unit 13 drives a carriage 136 With recording 
heads 13a to 13d mounted thereon for use of each of four 
colors, yellow, magenta, cyan, and black, by means of a 
driving device (not shoWn) so as to drive them to reciprocate 
along the guiding rods 12a. Thus prints P1 are recorded on 
the recording paper W1 by use of recording liquid (ink) 
discharged from each of the recording heads 13a to 13d. 

The ?xing acceleration unit 20 is to accelerate the ?xation 
of the prints P1 by Warming the recording paper W1 having 
the prints P1 recorded on it by the application of both radiant 
heat and hot air, and comprises an infrared heater 21 serving 
as a heat generating element to give heat to the recording 
paper W1 by the application of radiant heat; a hood 22 
surrounding the infrared heater 21; and a fan 23 serving as 
exhaust means for exhausting the hood 22. The hood 22 and 
fan 23 constitute hot air generating means for causing the air, 
that is, the atmosphere surrounding the infrared heater 21, to 
be forced to ?oW toWard the recording paper W1 for the 
generation of the hot air. 

The infrared heater 21 is arranged to face a suction inlet 
22a, and as shoWn in FIG. 1, the upper half of the heater is 
covered by a re?ection plate 21a Whose surface is concave 
to serve as re?ecting means. The re?ection plate 21a is 
formed by a stainless steel plate bent semi-cylindrically With 
its inner surface being mirror ?nished or the like, for 
example. 

The re?ection plate 21a serves to re?ect the radiant heat 
emitted upWard from the infrared heater 21 toWard the 
recording paper W1, and at the same time, to prevent the 
infrared heater 21 from being cooled rapidly by the direct 
contact of the air to be induced into the hood 22 from the 
suction inlet 22a of the hood 22 as described later. 

As the infrared heater 21, any one of the knoWn heaters 
that emit far infrared radiation is optimally adaptable, but the 
present invention is not necessarily limited thereto. Also, it 
may be possible to omit the provision of the re?ection plate 
21a if only the output of an infrared heater 21 is suf?cient 
for the intended use and a countermeasure is taken effec 
tively to prevent its cooling or the like due to the air ?oWing 
into the hood 22. 

The hood 22 comprises an intake duct 22b having an 
arched top to surround the infrared heater 21 and re?ection 
plate 21a, and a pair of exhaust ducts 22c arranged on both 
sides of the intake duct 22b adjacent thereto. Each end of the 
intake duct 22b is closed by use of an end plate 22d Whose 
top is, made semicircular. In this respect, the hood 22 shoWn 
in FIG. 1 is in a state that the intake duct 22b and exhaust 
ducts 22c are partly cut off in the front on the left side in FIG. 
1. 

The end of each of the exhaust ducts 22c in the front on 
the left side in FIG. 1 is closed by an end plate 226 integrally 
formed With the end plate 22d of the intake duct 22b in the 
front on the left side in FIG. 1. The other ends of the exhaust 
ducts 22c are open to an exhaust chamber 22f (see FIG. 1) 
arranged behind the intake duct 22b in the rear on the right 
side in FIG. 1. 

Also, as shoWn in FIG. 2, the loWer ends of side plates 22g 
of the intake duct 22b are set aWay from the surface of the 
recording paper W1 by a predetermined distance in the Width 
direction of a recording paper W1 in order to form gaps that 
alloW the intake duct 22b to be conductively connected With 
both of the exhaust ducts 22c. In this respect, the gaps 
betWeen the loWer end position of the side plates 22g of the 
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6 
intake duct 22b and the surface of the recording paper W1 
are larger than the gaps betWeen the loWer end position of 
the end plates 22d of the intake duct 22b and the loWer end 
position of the outer Wall side plates 22h of the exhaust duct 
22c, and the surface of the recording paper W1. The gaps 
betWeen the loWer end position of the end plates 22d and the 
loWer end position of the outer Wall side plates 22h of the 
exhaust duct 22c, and the surface of the recording paper 
should be arranged Within the closest possible range but not 
in contact With the surface of the recording paper W1. In 
other Words, the gaps should be set each at approximately 10 
mm or less, for example, betWeen the side plates 22h and the 
surface of the recording paper W1. 
The exhaust chamber 22f is arranged in a location aWay 

at least from the position Where the hood 22 faces the 
recording paper W1 to be fed. This chamber is to create 
negative pressure to suck the air in the intake duct 22b into 
the exhaust chamber 22f side through the loWer ends of the 
side plates 22g of the intake duct 22b and also, through the 
gaps betWeen the loWer ends of side plates 22g of the intake 
duct 22b, and the surface of the recording paper. To create 
such negative pressure, an aperture 22i is arranged on one 
Wall surface of the exhaust chamber 22f for exhaust use, and 
the fan 23 is installed in it. It is desirable to exhaust the air 
from the exhaust aperture 22i to the outside of an ink jet 
recording apparatus as quickly as possible. For that matter, 
it is also desirable to arrange another aperture for exhaust 
use on the housing of the recording apparatus in a position 
opposite and close to the exhaust aperture 22i of the cham 
ber. 

In this Way, the air sucked from the suction inlet 22a to the 
intake duct 22b is guided doWnWard all around along the 
side faces 22d and 22g in the intake duct 22b While being 
Warmed by means of the infrared heater 21, thus being in 
contact With the surface of a recording paper W1 almost 
vertically to accelerate the ?xation of ink liquid adhering to 
the surface of the recording paper W1. The air that contains 
vapor generated along the progress of the ink liquid ?xation 
is being sucked in the exhaust ducts 22c through the gaps 
described earlier as indicated by arroWs B3 in FIG. 2, and 
exhausted to the outside of the hood 22 through the exhaust 
aperture 22i of the exhaust chamber 22f by use of the fan 
23. At this juncture, most of the air exhausted from the loWer 
end of the intake duct 22b is bloWn out to the doWnstream 
side in the feeding direction of the recording paper through 
the gap betWeen the loWer end position of the side plates 22g 
and the surface of the recording paper W1, that is, the gap 
betWeen the loWer end of the side plate 22g on the upstream 
side in the feeding direction of the recording paper, and also, 
to the upstream side in the feeding direction of the recording 
paper through the gap betWeen the loWer end of the side 
plate 22g on the doWnstream side in the feeding direction of 
the. recording paper. Further, an extremely slight portion of 
the air exhausted from the loWer end of the intake duct 22b 
is bloWn out from the intake duct 22b for exhaust through 
the loWer ends of the end plates 22d of the intake duct 22b. 

In this Way, the radiant heat and hot air from the infrared 
heater 21 can accelerate the ?xation of ink liquid from above 
almost all over the recording surface of a recording paper 
W1. At the same time, the air containing moisture is 
exhausted rapidly out of the area Where the ?xation has been 
accelerated. 

MeanWhile, the air outside the hood 22, Which is not 
Warmed by the infrared heater 21, ?oWs into the exhaust 
ducts 22c slightly (as indicated by a reference mark B4) 
through the gaps betWeen the loWer end position of the outer 
Wall side plates 22h of the exhaust ducts 22. HoWever, this 
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How of air B4 is blocked by the respective air ?oW B3 from 
the intake duct 22b, and do not enter the intake duct 22b. As 
a result, there is no possibility that the Warmed air in the 
intake duct 22b is cooled by this How of air from the outside. 

In accordance With the present embodiment, the air is 
guided to blow onto the surface of a recording paper W1 
from the position of the infrared heater 21 facing the 
recording paper, and then, exhausted rapidly, thus making it 
possible to conduct ink ?xation ef?ciently by the application 
of radiant heat and hot air, and to exhaust the air that 
contains moisture Without using it again for the ink ?xation 
at the same time. It is thus possible to prevent the deW 
condensation from taking place in the ?xing apparatus by 
the generation of vapor along With the ink ?xation, particu 
larly after its operation is suspended. 

The recording paper is heated by bloWing the air Warmed 
by means of an infrared heater onto the recording paper at 
the same time of the recording paper being heated by the 
application of radiant heat from the infrared heater. 
Therefore, it is possible to utiliZe the output of the infrared 
heater extremely effectively for heating the recording paper, 
and ?xing the prints on it rapidly. In other Words, While 
obtaining a suf?cient accelerating effect of ?xation, it is 
possible to make its running costs loWer. 

Also, by means of the air ?oWing around the infrared 
heater, it is possible to prevent it from being overheated. 
Therefore, there is no possibility that the recording paper is 
scorched even if the output of the infrared heater is increased 
in order to make the ?xing speed faster. 

Since the infrared heater itself is cooled by the air ?oWing 
around it, there is no need for the extra provision of any 
cooling means for preventing overheating of the infrared 
heater. 

Further, there is no fear that uneven ?xation takes place as 
in the case of the hot plate heating method because this 
method uses the radiant heat method and hot air heating 
method in combination. 

In this Way, it is possible to prevent the diffusion of the 
vapor generated at the time of ?xing ink adhering to a 
recording paper W1. The vapor is forcibly exhausted 
together With the air in the exhaust ducts, thus avoiding any 
trouble that may ensue if deW condensation occurs. 

In this respect, if a second fan is installed on the upstream 
side of the suction inlet 22a of the hood 22, as shoWn in FIG. 
3, serving as ventilating means for increasing the amount of 
air to be sucked from the suction inlet 22a to the intake duct 
22b, it is possible to increase the ?xing speed more by 
bloWing a larger amount of hot air onto a recording paper 
W1. Also, With a structure having only the fan 24 Without the 
provision of the fan 23, it is possible to guide the hot air by 
Way of the position of the infrared heater 21a the surface 
of the recording paper—> the exhaust aperture 22i, although 
the ef?ciency of moisture exhaust is slightly loWered as 
compared to the structure arranged by the aforesaid fan 23 
alone or the structure arranged With the combination of the 
fan 23 and the fan 24. 

Also, by simplifying the structure of the hood 22 in such 
a manner that an exhaust duct 32c is installed only on one 
side of the intake duct 22b as shoWn in FIG. 4 or the interior 
of the intake duct 22b is divided into the upstream side and 
doWnstream side by use of a partition Wall 42d having an 
aperture 42c so as to use the doWnstream side as an exhaust 

duct as shoWn in FIG. 5, it is signi?cantly useful for making 
the apparatus smaller and reducing costs accordingly. 

FIG. 6 is a vieW Which shoWs a ?xing acceleration unit 60 
serving as heating means in accordance With a second 
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8 
embodiment of the present invention. This unit comprises an 
intake duct 62b arranged in the same manner as the intake 
duct 22b of the hood 22 represented in FIG. 1; an exhaust 
duct 62c adjacent to one side of the intake duct 62b; and a 
hood 64 arranged at the opposite side thereof, Which is 
provided With a recording head cover 64 serving as guiding 
means adjacent to the intake duct 62b. A fan 63 is installed 
on the rear end of the exhaust duct 62c, Which serves as 
exhaust means. The recording head cover 64 surrounds a 
recording section that can include, for example, a recording 
head unit 53 that reciprocates along a pair of guide rods 52a. 

In the intake duct 62b of the hood 62, there are arranged 
an infrared heater 61 and a re?ection plate 61a, serving as 
a heat generating element. The recording paper W2 having 
images on it recorded by each of the recording heads of the 
recording head unit 53 is heated both by the application of 
radiant heat of the infrared heater 61 and the hot air ?oWing 
as indicated by arroWs C2 by the suction of the intake duct 
62b as indicated by arroWs C1 and heated by means of the 
infrared heater 61, thus the ?xation of ink being accelerated. 
At the same time, the atmospheric air in the recording 

head cover 64 is being heated by the heat generated by the 
recording head unit 53, and then, sucked into the intake duct 
62b as indicated by an arroW C3 to heat the recording paper 
W2 together With the aforesaid hot air, thus accelerating the 
?xation of ink. 

In accordance With the present embodiment, the heat 
generated by the recording head can be utiliZed ef?ciently. In 
addition to it, the recording head is cooled effectively to 
obtain its stable discharge of droplets. 
Any other points are the same as those of the ?rst 

embodiment. Therefore, the description thereof Will be 
omitted. 

In this respect, as shoWn in FIG. 7, it may be possible to 
install the exhaust duct 62c of the hood 62 on the upstream 
side of the intake duct 62b, and at the same time, to install 
an intake cover 74 that surrounds the intake duct 62b and 
exhaust duct 62c instead of the recording head cover 64, 
While arranging the aperture 74a of the intake cover 74 near 
the recording head unit 53 of the recording section. In this 
case, the recording head unit 53 of the recording section is 
cooled by the air being sucked in by the intake cover 74 as 
indicated by an arroW D1. In this Way, the heated air is 
sucked from the suction inlet 62a into the intake duct 62b as 
indicated by an arroW D2. Thus, the heated air is bloWn to 
a recording paper W2 as indicated by arroWs D3 and then, 
inducted to How in the exhaust duct 62c as indicated by an 
arroW D 4. 

Any other points are the same as those of the ?rst 
embodiment. Therefore, the description thereof Will be 
omitted. 

FIG. 8 is a vieW Which shoWs a ?xing acceleration unit 90 
serving as heating means in accordance With a third embodi 
ment of the present invention. This unit is provided With a 
heating hood 92 underneath a recording paper W3 that is 
being fed as in the ?rst embodiment. This is a hood that heats 
up the recording paper W3 from its loWer face by the 
application of both radiant heat and hot air. Above the 
recording paper W3, an exhaust duct 95 is installed to serve 
as a second hood that forcibly exhausts the vapor to be 
generated from ink. 
The heating hood 92 is provided With a fan 94 serving as 

ventilating means for sending air through inlet 92a. In the 
heating hood 92, there are arranged an infrared heater 91 and 
a re?ection plate 91a, Which are the same heat generating 
element formed by the infrared heater 21 and re?ection plate 
21a of the ?rst embodiment. 
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Also, the exhaust duct 95 is provided With a second fan 93 
to exhaust the atmospheric air from the interior of the duct. 
This duct is arranged to surround the recording head unit 83 
and the printed portion of a recording paper W3 on the 
doWnstream side of the head unit. 

As indicated by an arroW E1, the air ?oWing from the inlet 
92a into the heating hood 92 is being heated by the infrared 
heater 91, and bloWn to the back face of the recording paper 
W3 as indicated by an arroW E2. 

In this Way, the recording paper W3 is heated rapidly by 
the application of both radiant heat and hot air thus gener 
ated by the infrared heater 91 so as to ?x ink on the recording 
paper W3 quickly. 
On the other hand, the vapor generated from the prints on 

the recording paper W3 is exhausted smoothly together With 
the air in the exhaust duct 95 by use of the fan 93. Therefore, 
there is no. fear that any deW condensation takes place. 

In accordance With the present embodiment, it is possible 
to heat a recording paper from its back face While in 
recording by means of the recording head unit. Therefore, 
the ?xing speed can be made faster still in addition to an 
advantage that an excellent cooling effect is obtainable With 
respect to the recording head unit. A reference numeral 92i 
denotes an exhaust opening or aperture. 

Any other points are the same as those of the ?rst 
embodiment. Therefore, the description thereof Will be 
omitted. 

With each of the structures set forth above in accordance 
With each of the aforesaid embodiments, it is possible to 
implement an ink jet recording apparatus capable of heating 
a recording paper rapidly to ?x ink on it quickly at loWer 
running costs Without any fear that the recording paper is 
scorched, uneven ?xation takes place, and deW condensation 
occurs, as a signi?cant effect that each of the embodiments 
can demonstrate as described above. 
What is claimed is: 
1. An ink jet recording apparatus for recording on a 

recording medium disposed at a conveyance route by dis 
charging ink from an ink jet head to the recording medium, 
said apparatus comprising: 

a hot air generating duct for generating hot air to ?x ink 
liquid deposited on the recording medium after ink jet 
recording, said hot air generating duct having a ?rst 
opening for introducing air from an exterior of said hot 
air generating duct into an interior thereof, a second 
opening opposed to the conveyance route and along the 
conveyance route, a heat generating source provided 
betWeen said ?rst and second openings and opposed to 
the conveyance route and a heat re?ecting member 
provided betWeen said heat generating source and said 
?rst opening to re?ect the heat generated by said heat 
generating source; 

an air exhausting duct disposed adjacent to said hot air 
generating duct to exhaust through a vicinity of the 
conveyance route a gas having ?oWed from said second 
opening to the conveyance route, said exhausting duct 
having a third opening facing the conveyance route and 
a fourth opening for exhausting the gas in said exhaust 
ing duct to the exterior thereof; 

gas ?oW generating means for generating a gas ?oW from 
said ?rst opening through said second and third open 
ings to said fourth opening; 

a housing de?ning said hot air generating duct and said air 
exhausting duct, said housing having a partition side 
plate disposed betWeen said second and third openings 
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10 
Which are opposed to the conveyance route and an end 
plate of said air exhausting duct, said partition side 
plate and said end plate being disposed to maintain 
gaps relative to the conveyance route; and 

a hood disposed adjacent said housing for covering the 
ink jet head, said hood having a ?fth opening opposed 
to the conveyance route and along the conveyance 
route. 

2. An ink jet recording apparatus according to claim 1, 
Wherein said re?ecting member re?ects radiant heat from 
said heat generating source to a recording surface side of the 
recording medium located in the conveyance route. 

3. An ink jet recording apparatus according to claim 1, 
further comprising said ink jet head, said ink jet head having 
electrothermal transducing elements for discharging the ink 
by use of thermal energy generated by said electrothermal 
transducing elements. 

4. An ink jet recording apparatus according to claim 3, 
Wherein said housing is disposed doWnstream of said ink jet 
head in the conveyance route. 

5. An ink jet recording apparatus according to claim 3, 
Wherein at least a portion of the gas ?oW moves perpen 
dicularly to the conveyance route at the exit of said second 
opening. 

6. An ink jet recording apparatus according to claim 3, 
Wherein said heat generating source generates infrared radia 
tion. 

7. An ink jet recording apparatus according to claim 1, 
Wherein said hood is disposed upstream of said housing in 
the conveyance route. 

8. An ink jet recording apparatus according to claim 1, 
Wherein said hood is formed integrally With said housing. 

9. An ink jet recording apparatus according to claim 1, 
Wherein the gap betWeen said end plate and the conveyance 
route is smaller than the gap betWeen said partition side plate 
and the conveyance route. 

10. An ink jet recording apparatus according to claim 1, 
further comprising a hood partition plate betWeen said 
housing and said hood, Wherein a gap betWeen said hood 
partition plate and the conveyance route is greater than the 
gap betWeen said partition side plate and the conveyance 
route. 

11. An ink jet recording apparatus according to claim 1, 
further comprising a hood partition plate betWeen said 
housing and said hood, Wherein a gap betWeen said hood 
partition plate and the conveyance route is greater than a gap 
betWeen Walls of said hood and the conveyance route. 

12. An ink jet recording apparatus according to claim 1, 
Wherein said gas ?oW generating means further generates a 
gas How of heated air from Within said hood, across the 
conveyance route and out said air exhausting duct. 

13. An ink jet recording apparatus for recording on a 
recording medium disposed at a conveyance route by dis 
charging ink from an ink jet head to the recording medium, 
said apparatus comprising: 

a hot air generating duct for generating hot air to ?x ink 
liquid deposited on the recording medium after ink jet 
recording, said hot air generating duct having a ?rst 
opening for introducing air from an exterior of said hot 
air generating duct into an interior thereof, a second 
opening opposed to the conveyance route and along the 
conveyance route, a heat generating source provided 
betWeen said ?rst and second openings and opposed to 
the conveyance route and a heat re?ecting member 
provided betWeen said heat generating source and said 
?rst opening to re?ect the heat generated by said heat 
generating source; 



US 6,439,712 B1 
11 

an air exhausting duct disposed adjacent to said hot air 
generating duct to exhaust through a vicinity of the 
conveyance route a gas having ?oWed from said second 
opening to the conveyance route, said exhausting duct 
having a third opening facing the conveyance route and 
a fourth opening for exhausting the gas in said exhaust 
ing duct to the exterior thereof; 

an air intake duct communicating With the ?rst opening 
for supplying the air from the exterior to the ?rst 
opening, said air intake duct having a ?fth opening 
opposed to the conveyance route and along the con 
veyance route; 

gas ?oW generating means for generating a gas ?oW from 
said ?rst opening through said second and third open 
ings to said fourth opening; and 

a housing de?ning said air intake duct, said hot air 
generating duct and said air exhausting duct, said 
housing having a partition side plate disposed betWeen 
said second and third openings Which are opposed to 
the conveyance route and an end plate of said air 
exhausting duct, said partition side plate and said end 
plate being disposed to maintain gaps relative to the 
conveyance route. 

14. An ink jet recording apparatus according to claim 13, 
Wherein said re?ecting member re?ects radiant heat from 
said heat generating source to a recording surface side of the 
recording medium located in the conveyance route. 

15. An ink jet recording apparatus according to claim 13, 
further comprising said ink jet head, said ink jet head having 
electrothermal transducing elements for discharging the ink 
by use of thermal energy generated by said electrothermal 
transducing elements. 

16. An ink jet recording apparatus according to claim 15, 
Wherein said housing is disposed doWnstream of said ink jet 
head in the conveyance route. 

17. An ink jet recording apparatus according to claim 13, 
Wherein at least a portion of the gas ?oW moves perpen 
dicularly to the conveyance route at the exit of said second 
opening. 

18. An ink jet recording apparatus according to claim 13, 
Wherein said heat generating source generates infrared radia 
tion. 

19. An ink jet recording apparatus according to claim 13, 
Wherein said air intake duct surrounds said air exhausting 
duct. 

20. An ink jet recording apparatus according to claim 13, 
Wherein said intake duct is disposed upstream of said hot air 
generating duct in the conveyance route. 

21. An ink jet recording apparatus according to claim 20, 
Wherein said air exhausting duct is disposed betWeen said air 
intake duct and said hot air generating duct. 

22. An ink jet recording apparatus according to claim 13, 
Wherein a gap betWeen an upstream edge of said air intake 
duct and the conveyance route is greater than a gap betWeen 
an upstream edge of said air exhausting duct and the 
conveyance route. 
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23. An ink jet recording apparatus according to claim 13, 

further comprising mounting means for mounting the ink jet 
head, said mounting means being disposed on an upstream 
side of said air intake duct in the conveyance route. 

24. An ink jet recording apparatus according to claim 23, 
Wherein said gas ?oW generating means further generates a 
gas ?oW of heated air from the upstream side of said air 
intake duct, across the conveyance route and through said air 
intake duct to said hot air generating duct. 

25. An ink jet recording apparatus according to claim 13, 
Wherein the gap betWeen said end plate and the conveyance 
route is smaller than the gap betWeen said partition side plate 
and the conveyance route. 

26. An ink jet recording apparatus for recording on a 
recording medium disposed at a conveyance route by dis 
charging ink from an ink jet head to the recording medium, 
said apparatus comprising: 

a hot air generating duct for generating hot air to ?x ink 
liquid deposited on the recording medium after ink jet 
recording, said hot air generating duct having a ?rst 
opening for introducing air from an exterior of said hot 
air generating duct into an interior thereof, a second 
opening opposed to the conveyance route and along the 
conveyance route, a heat generating source provided 
betWeen said ?rst and second openings and opposed to 
the conveyance route and a heat re?ecting member 
provided betWeen said heat generating source and said 
?rst opening to re?ect the heat generated by said heat 
generating source; 

an air exhausting duct disposed adjacent to said hot air 
generating duct to exhaust through a vicinity of the 
conveyance route a gas having ?oWed from said second 
opening to the conveyance route, said exhausting duct 
having a third opening facing the conveyance route and 
a fourth opening for exhausting the gas in said exhaust 
ing duct to the exterior thereof; 

gas ?oW generating means for generating a gas ?oW from 
said ?rst opening through said second and third open 
ings to said fourth opening; 

a housing de?ning said hot air generating duct and said air 
exhausting duct, said housing having a partition side 
plate disposed betWeen said second and third openings 
Which are opposed to the conveyance route and an end 
plate of said air exhausting duct, said partition side 
plate and said end plate being disposed to maintain 
gaps relative to the conveyance route; and 

a recording section, including the ink jet head, mounted 
on an upstream side of said housing relative to the 
conveyance route, Wherein said gas ?oW generating 
means further generates a gas ?oW of heated air from 
said recording section and out said air exhausting duct. 

27. An ink jet recording apparatus according to claim 26, 
Wherein ambient air is introduced directly into said ?rst 
opening of said hot air generating duct. 

* * * * * 
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